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@ AoVminetBringoferiD* 

a fixed Bcrewthreaded member (17) which is either integral 
with or fixed In use to the cylinder (1 0) of the syringe end is in 
threaded engagement wSh a screwftreaded plunger (13} 
which can be rotated by a manuaRy-rotatablecap (30) acting 
through a ratchet and paw) mechanism (32, 34> whose 
ratchet wheel (26) drives a driving rod (24) which is sfidaMy 
keyed to the plunger (13). The plunger engages the piston or 
plug (11) of the syringe. A stop (42) limits rotation of the cap 
(30) which can be turned away from the stop through a 
variable angle to a selected angular position shown on a 
scale (39) of volumetric dose units, the pawl (32) overriding 



the ratchet teeth (34), to preset a dose to be expressed. The 
cap (30) can then be turned back to the stop, rotating the 
plunger (13) via the ratchet and- pawl mechanism and 
causing the plunger to advance the syringe piston or plug 
(1 1) through a corresponding axial distance so as to express 
a metered dose, corresponding to the setting preset on the 
scale, from the syringe. A succession of preset doses, of the 
same or different volumes can thus be expressed from the 
syringe until it is empty. The syringe may employ a prefilled 
ampoule (508) of dose liquid which is sealed by a sliding ' 
plug (11B) engaged in use by the screw plunger (13B). 
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l. 

"DOSE METERING PLUNGER DEVICES FOR 
USE WITH SYRINGES" 



This invention relates to syringes, and to a dose 
metering device for use in conjunction with a syringe 
in place of the conventional manually-depressible 
plunger thereof. 

The invention is particularly although not 
exclusively applicable to medical syringes for 
delivering doses of liquid, for example hypodermic 
syringes for injecting drugs in liquid form, such as 
insulin. Diabetics require to inject themselves 
repeatedly with insulin, and as each injection often 
has to be of a different amount from the last, it is 
necessary to draw up each injection dose separately 
from a multi-dose container into a syringe, check the 
amount in the syringe and then inject the dose. 

It is an object of the present invention to 
provide a syringe with a dose-metering device which can 
be used to inject successive metered doses of the same 
or different preset volumes from the filled syringe. 
Whilst the invention is of particular explication in 
c onne ction with the injection of insulin, it may have 
other uses too, such as the metered delivery of a 
parenteral a n a e sthetic or analgesic, or of small 
variable doses of liquid in laboratories bar factories. " 

According to the present Invention, from one 
aspect, a dose metering device for a syringe comprises 
an axially movable plunger which in use drives the 
piston of the syringe to express a dose of fluid 
therefrom, the plunger being movable in successive 
axial steps of variable length by a rotary screw 
mechanism driven by successive respective operating 
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strokes of corresponding length of a manual operating 
member whereby successive doses whose volumes corres- 
pond to the lengths of the respective operating stokes 
of the operating member will be expressed from the 
5. syringe, and the operating member acting through a 

unidirectional coupling which permits its retraction 
after each operating stroke to a starting point for the 
next stroke, and in which the length of each operating 
stroke of the operating member can be variably preset 
10. thereby presetting the volume of the corresponding 

dose. ' 

In one form of the invention , the operating member 
is rotatable and effects angular operating strokes 
which are converted by the screw mechanism into 
15. corresponding axial steps of the plunger, and the pre-, 
setting of the lengths of the operating strokes of the 
operating member is performed by selectively varying 
the angular position of the starting point of each 
Operating stroke r the end of each stroke being deter- 
20C mined by fixed stop means. ; '\ > r^'^ ; i:^- -^y;- ■ ' 
2^**!?^**^^ ^scale^' K inceferably^"- • "^'t^* 

tmits, and a cooperating ^ 
pointer, preferably arranged so that the volume of each 
dose to be expressed/ 'co rr esponding to the angle 
25. through which the presetting member is rotated, can be 
directly indicated and pre-set on the scale. 

In one construction, the operating member may be 
coupled through the unidirectional coupling to a 
rotary screw mechanism, the selection of the 
30. starting point of each operating stroke being performed 

by rotating the operating member in the direction of 
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retraction to its selected starting point on the scale. 
The screw mechanism may comprise an external helical 
screwthread formed coaxially on the plunger and a: . 
cooperating internal helical screwthread formed co- 
axially in the cylinder or in a tubular part which^in 
use is fixed to the cylinder. 

The unidirectional transmission may conveniently 
comprise a ratchet and pawl mechanism. 

Thus prior to each dose expression, the operating 
member is preset by being moved from the zero mark to 
the scale marking corresponding to a required dose 
size, the pawl riding over the tips of the ratchet* 
teeth so that the plunger is not rotated. Then when 
the dose expression is required the operating member 
is manually turned back through one operating stroke to 
the zero mark to engage the stop means, this movement 
driving the plunger via the ratchet mechanism and v. 
causing the preset, metered dose to be expressed from 
the cylinder of the syringe. 

The piston may take the form of a sliding plug in 
the syringe cylinder by which a quantity of llqui3--to 
expressed in successive doses can be trapped in the 
cylinder, the sliding plug being engaged by the 
plunger of the dose metering device. The arrangement 
can be such that the device can be utilized repeatedly 
with a succession of prefilled syringe bodies," each 
sealed by its sliding plug piston and each adapted to 
be thrown away, or refilled, when empty. 

Alternatively the liquid to be expressed, instead 
of being filled directly into the cylinder of the 
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syringe, could be pre- filled into a separate sealed 
ampoule which is adapted to be fitted into the syringe 
cylinder and from which the liquid can be expressed by 
the action of the plunger; the ampoule may have a 
membrane portion of its wall adapted to be pierced by 
a needle in the syringe cylinder when it is inserted 
therein to allow the liquid to be expressed. 

For example the piston may take the form of a 
sliding plug inserted into the end of the tubular body 
of the ampoule to seal the liquid therein and slidable 
inwardly in the ampoule body to cause the expression 
of the liquid. The membrane of such an ampoule would 
be at the opposite end of its tubular body, the syringe 
cylinder having a tubular needle mounted to project 
into the syringe interior so as to pierce the membrane 
when the ampoule is pushed fully home into the syringe 
cylinder, the liquid being expressed through the 
tubular needle when the plunger device is operated. 

The invention comprises not only the dose-metering 
device in any of its formsas a separate component, but 
also a syringe having such a advice, either tetachaMy 

For example, the internal screwtiiread may be , 
formed on an integral tubular extension of the cylinder 

of the syringe. 

In such an arrangement the operating member may 
comprise a sleeve rotatably mounted on the said tubular 
extension and slidable thereon between first and 
second axial positions, a stop being mounted on the 
said extension and cooperating with an abutment on 
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the sleeve to limit rotation of the sleeve when, the 
sleeve is in the first axial position, sliding movement 
of the sleeve into the second axial position moving the 
abutment surface clear of the stop so that the stop no 
longer hinders rotation of the sleeve. 

Conveniently , the sleeve may be arranged to be 
held in its first position by an ampoule inserted into 
the cylinder of the syringe, and to be free to move 
into its second position when the ampoule is removed 
from the cylinder. 

In another construction, the operating member may 
comprise a sleeve slidably mounted on the cylinder of 
the syringe and rotatable thereon to drive the plunger, 
the sleeve being releasably retained against axial 
movement out of its operating position on the sleeve by 
a spring cath. Conveniently the spring catch is held 
in engagement by an ampoule when inserted into the 
cylinder, and is resiliently self-released when the 

ampoule is removed from the cylinder* i . # . 

The invention may be carried into practice iiji " " 
- various ^ays^Irafc two specific embodiments thereof will 
* now be described by way of example only and with 

reference to the accompanying drawings, in> which t , ^ . 
Piguare 1 is an exploded view of a first embodiment 

of a syringe provided with a dose metering device in 

accordance with the invention; 

Figure 2 is a part-sectional side view of the 

dose metering device of Figure 1? 

Figure 3 is an end view as seen in the direction 

of the arrow III in Figure 2; 
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Figure 4 is a cross-section on the line A-A in 
Figure 2; 

Figures 5, 6 and 7 are respectively a side view 
of the head assembly of the metering device of Figure 
2 and end views thereof as seen in the directions of . 
the arrows VI and VTI respectively; 

Figure 8 shows the assembled syringe of Figure 1, 
with the metering device inserted in its cylinder; 

Figure 9 is a side view of a second embodiment of 
the invention comprising a syringe employing a 
disposable ampoule of dose liquid; 

Figures 10A, 10B and IOC are half-sectioned views 
on a larger scale of the syringe of Figure 9; 

Figure 11 is an "exploded" view of the syringe of 
Figures 9 and 10 with an ampoule; 

Figures 12, 13 and 14 are views in cross-section 
on the lines XII-XII, and XIII-XIII and XIV-XIV 
respectively of Figures 10B and 10A respectively; 

Figure 15 is a longitudinal sectional view of a 
third embodiment of the invention; /. v 'J' . 

, -i .embodiment of Figure. 15; - ^.±^, r yx^x:...--.i*-r, : y i 
' Figure 17 is a fragmentary plan view of the 
portion of the barrel containing the spring catch; and 

Figures 18 and 19 are respectively views in section 
on the lines XVIII-XvTII and XIX-XIX of Figure 17. 

The syringe shown in Figures 1 to 8 comprises a 
transparent or translucent tubular body 10 of conven- 
tional form, referred to as the cylinder of the 
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syringe, to which a needle may be fitted for injec- 
tion purposes if desired. Although in this case the 
cylinder 10 is of circular cross-section, this is not 
essential. Instead of the usual manually-depressed 
plunger, the cylinder 10 has a sliding plug 11 which 
fits in its interior and seals off a quantity of 
liquid in the cylinder for expression in metered 
doses. 

The dose metering device 12 is shown in assembled 
form in Figures 2 to 4 r and can be inserted into the 
interior of the cylinder 10 behind the plug 11 as 
shown in Figure 8. The device 12 includes a plunger 
13 having a head 14 at one end and having a tubular 
body 15 integral with the head and provided with an 
external screwthread 16 . The device 12 also 
includes a cooperating sleeve 17 (called the fixed 
sleeve 17) formed with an internal screwthread 18 
which matches the thread 16 so that the two parts 15 
and 17 can be teles copically overlapped with their 
threads 16 and 18 inter-engaged, as shown in Figure 2. * 
v T he screwthreads 16 and 18 axe shewn diagrMimatic^ly " 
only in Figures 1, 2 and 8 , and will in many c^ses ' ^ - 
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be of much coarser pitch than indicated, depending 
on the size range of doses to be expressed. When the 
device 12 is fully inserted in the cylinder 10, the 
head 14 engages behind the sliding plug 11, and with- 
drawal of the assembly 15, 17 from the cylinder 10 is 
prevented, for example by means of an integral clip 
20 on the head of the sleeve 17, the clip 20 having 
an inturned lip 21 which snaps behind a flange 22 on 
the cylinder 10. Moreover the clip 20 cooperates 
with a flat or flats (not shown) on the circumferen- 
tial edge of the flange 22 to prevent rotation of the 
sleeve 17 when the device 12 is fully inserted into 
the cylinder 10. Instead of the clip 20, various 
other means may be devised for ensuring that the 
sleeve 17 cannot rotate relative to the cylinder 10 
nor be pushed out of the cylinder 10 by the reaction 
of the cooperating screwthreads 16 and 18 when the 
plunger 13 is rotated in use as will now be described. 
A driving rod 24 with a ratchet head 26 is provided 
for rotating the plunger 13, the rod 24 being of - 

- engaging slidably in V bore 25 of cbfrespondiny cross- 
section in the body v l5 of the plmi^ «. , - 
best in Figure 4. An operating cap 30 is rotatably 
secured by a screw 31 on the ratchet head 26 of the 
driving rod, and carries in its interior a pawl 32 
in the form of a spring strip having an inturned end 
33 which constitutes the tooth of the pawl and co- 
operates with the external ratchet teeth 34 of the 
head 26 . (see Figure 7) . 



0058536 

9. 



With the metering device 12 inserted fully in 
the cylinder 10 , the cap 30 can then be rotated 
manually in the anti-clockwise direction as seen in 
Figures 3 and 6 but will not rotate the plunger body 
15 because the pawl 32 will ride over the ratchet 
teeth 34. The friction between the cooperating screw- 
threads 16 and 18 is arranged to be sufficiently 
greater than the friction between the pawl 32 and 
ratchet teeth 34 during such anti-clockwise rotation 
of the cap 30, so that the plunger body 15 is not 
rotated. Alternatively or in addition, the plunger 
body 15 can be frictionally prevented from rotation 
when the cap is turned by a sealing ring 14A on the 
plunger head 14 , which engages the cylinder 10 r although 
an air vent will be required to prevent the sealing 
ring 14A from trapping air between the plug 11 and 
the plunger head 14 and hence moving the plug 11 , 
during insertion and removal of the device 12. 

When the cap 30 is rotated in the opposite direc- 
tiony the pawl 32 will engage behind one of the 
ratchet teeth 34 and cause the rod 24 to rotate the - 
plunger body 15 r the cooperating screwthreads IS and: 
18 acting as a lead-screw to advance "the rotating 
plunger 13 axially inwardly and depress the sliding ; 
plug II in the cylinder. As mentioned, the clip 20 
prevents the sleeve 17 from being pushed away from 
the cylinder 10 during this operation . 

An annular indicating disc 38 marked with a 
scale 39 of volumetric dose units is mounted on the 
head of the sleeve 17 between the cap 30 and the clip 
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20. The disc 38 may be formed as an integral part of 
the head of the sleeve 17. The cap 30 is retained 
against axial withdrawal from the sleeve 17 by means 
of small screws 35 which project radially inwardly 
5. through holes in the wall of the cap and engage in a 
circumferential groove formed on the hub 36 of the 
indicating disc 38. The cap 30 carries a pointer 40 
which cooperates with the scale 39. When the cap 30 
"is rotated clockwise in Figure 3 into the position 
10. shown in which the pointer 40 registers with the zero 
mark on the scale 39, further clockwise rotation of 
the cap 30 is prevented by the engagement of the 
pointer 40 with a stop 42 removably screwed into the 
indicating disc 38 adjacent to the zero on the scale 

15. 39. ' 

Thus in use, a quantity of fluid to be dispensed, 

for example insulin to be injected in metered doses, 

is introduced into the cylinder 10 and the sliding 

plug ii is inserted tc~ trap the ■■ £ luid. .The :j^nng^^.=^^^ 

lorji*^^ 

rotation of the cap 30 relative to the sleeve 17 , and . 
: ; the stop 42 is then screwed back into .its V; opexactive^ 

position on the scale 39 . The dose metering device H 
25. 12 is then inserted into the cylinder 10, and is 

pushed fully home until the clip 20 is engaged with 
the cylinder flange 22. The syringe is now ready 
for use. 

To set the size of the dose to be dispensed or 
30. injected, the cap 30 is first rotated (anti-clockwise 
as seen in Figure 3) until the pointer 40 reaches 



'.■ 4 ;. V:-;- «%it3Si£: ' Jj»**£i* '* '* -if ji-> ' - 



0058536 



li. 



the index mark on the scale 39 which corresponds to 
the required dose. This rotation will not drive the 
plunger 13 because the pawl 32 will ride over the 
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ratchet teeth 34. To dispense or inject the dose 
which has been preset in this way, the cap is now 
turned manually in the clockwise direction in Figure 
3 until the pointer reaches the zero marie and the stop 



42 prevents further rotation of the cap. This rota- 
tion causes the plunger 13 to be rotated through a 
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corresponding angle by the ratchet and pawl mechanism. 



while at the same time the plunger will be advanced 

axially through a corresponding distance by the 

cooperation of the s crewthre ads 16 and 18, driving 

the plug 11 inwardly to express the metered dose of 
. 15. fluid from the cylinder. If a needle is fitted to 

the syringe the metered dose can be injected 

subcutaneous ly . 

The operation can be repeated successively to 

dispense successive metered doses of the same or 
r 20* different sizes, each having been; preset by the ^' ; 




replaced by another prefilled syringe whose liquid 
charge is retained by its plug 11, the dose metering 
device 12 being inserted into the cylinder of the 
replacement syringe prior to use, after the plunger 
13 has been screwed back into the sleeve 17 as 



30. 



described above. 
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Whilst in the embodiment of Figures 1 to 8 the 
stop 42 for the pointer is removably secured to the 
threaded leadscrew sleeve 1' and has to be removed 
from the sleeve before the plunger 13 can be screwed 
back fully into the sleeve at the conclusion of a 
series of dose expressions ,rther arrangements are 
possible. For example, the stop engaged by the 
pointer may be carried by the cylinder of the syringe 
itself, for example as a part of a bayonet connection 
for the non-rotary leadscrev member. In that case 
the metering device would simply be removed from the 
cylinder of the syringe prior to the screwing back 
of the plunger, so that the stop on the cylinder 
would no longer hinder reverse rotation of the 
plunger. 

As described, the syringe of Figures 1 to 8 is 
designed to be filled directly with the dose liquid. 
Figures 9 to 14 show a seccad embodiment of the 
invention in which the dose liquid is pre-filled 

» csenarate ampoule and sealed therein by a ^ ^ 
slidiner plug. The prefilled ampoule can be ^sercea 
toto the cylinder of the syringe -and pushed home 
.. natii a membrane sealing the inner .end of- the ampoule 
is pierced by a tubular needle in the cylinder, and, 
the dosing device can then be operated to cause its 
plunger to drive the slidirg plug inwardly in the 
ampoule to express a pre-set metered dose of 
liquid through the tubular needle. 

Moreover, whereas in the embodiment of Figures 
1 to 8 it is necessary to unscrew and remove the 
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stop 42 before the plunger of the leadscrew mecha- 
nism can be screwed back into the fixed sleeve for 
re-use of the device, in the embodiment of Figures 9 
to 14 no such removal of a stop is necessary. 

In Figures 9 to 14 , parts which correspond to 
parts of the embodiment of Figures 1 to 8 are given 
the same reference numerals as therein but qualified 
by the letter B. Thus in the embodiment of Figures 9 
to 14, the syringe body or barrel 10B can receive in. 
its interior a cylindrical ampoule 5 OB prefilled with 
a quantity of the dose liquid sufficient for several 
doses, the ampoule being sealed by a sliding plug 
11B inserted into one -open end of its tubular body 
to retain the liquid therein. At its other end the 
ampoule SOB is forned with a protruding neck 5 IB over 
the mouth of which a pierceable membrane 52B is 
secured by means of a resilient retaining cap 53B. 
The open lower end of the barrel 10B, as seen in 
Figure 10c, receives the ampoule SOB, and is formed 
with- an internal screwthread, into which is iscrewed * 
an externally-threaded needle-mounting plug 56B of 
plastics material: lafeose wall 57B supports a double- 
ended tubular needle 58a. One end j>f the needle 58B 
projects forwardly of the plug 56B for subcutaneous 
dose injection purposes, whilst the other end 
projects inwardly into the interior of the syringe 
cylinder 10B when the plug 56B is screwed into the 
cylinder. 10B. A protective outer cap 59B is a press 
fit onto the plug 56B to enclose and guard the 
needle, and can be removed manually to expose the 
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latter for use. The ampoule 50B is an easy sliding 
fit in the interior of the barrel 10B, and when it 
is pressed fully home against a reset washer 92B of 
the syringe as will be described, and the plug 56B 
is screwed fully home into the barrel, the membrane 
52Bof ihe ampoule will be pierced by the inner end. of 
the tubular needle 58B which will penetrate into the 
interior of the ampoule to allow liquid therein to be 
expressed through the needle for injection purposes. 
The membrane 52B can be removed after use and replaced 
by an intact membrane if it is desired to refill the 
ampoule rather than throwing it away. The ampoule = 
itself may be made of any suitable plastics or other 
material, and is preferably transparent or trans- 
lucent, and the membrane 52B may be of rubber or 
plastics or other suitable pierceable sheet material. 
The sliding plug HB is preferably of rubber or 
synthetic rubber, although it also may be made of 
some other suitable material. The needle 5 8B and its 
mounting cap 59B may be disposable. \- I 

Th^do^*^ 

^cooperating screwtfcreadect members 136 and^7B^The. ^ 
member 17B comprises' the left-hand part of the 
syringe barrel 10B and is formed with an internal 
screwthread 18B, and the member 13B is a rotatable 
plunger with an external screwthread 16B which is 
screwed into the threaded bore of the barrel portion 
17B. The plunger 13B has a splined unthreaded bore 
25B*which slidably receives a rotatable grooved 
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driving rod 24B of corresponding section which can be 
turned in one direction about its longitudinal axis 
by an operating cap 30B acting through a ratchet 
mechanism 32B, 34B, the ratchet teeth 34B being formed 
5. on a ratchet cylinder 26B carried by the driving rod 
24B. 

The general arrangement and operation of the 
ratchet mechanism is much as in the embodiment of 
Figures 1 to 8 , and will be described in more detail 
10. below. 

Figure 9 shows the overall external shape of the 
syringe of this embodiment r which resembles that of a 
pocket pen, having the barrel 10B referred to which 
is adapted to receive an ampoule 5 OB through its 

15. right-hand end, as seen in Figure 9, the operating 

cap 30B being mounted on the left-hand end portion 17B 
of the barrel in a non-detachable manner but being 
rotatable relatively to the barrel and being tele- 
scopically slidable axial ly thereon through a limited 

20. distance* The cap 30B is provided with a clip GOB 
- ^ ^ :m for retaining the syringe in a coat pocket* At its 

WM^- S S^said :ictght--&and end the barrel is provided with tie 

push-on^ protective cap 59B to protect the needle 58B* 
As mentioned, the barrel portion 17B is formed 

25. with an internal coarse-pitch helical screwthread 18B 
extending over nearly the whole length of the barrel 
portion 17B. The cooperating thread of the plunger 
13B is a short length of coarse-pitch external 
screwthread 16B formed on the head only of the 

30. plunger, the reduced-diameter main body portion 
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of the length of the plunger being smooth and un- 
threaded. The thread 16B is in this case 7 mm in 
overall diameter and 0.02 incn CO. 5 mm) deep. The 
thread 18B corresponds in diace-er and depth, and 
the pitch of both threads 16B azd 18B is 9 mm. The 
end of the plunger 13B remote from its thread 16B 
is adapted to enter the open end of an ampoule 50B 
inserted into the syringe and t3 abut against its 
sliding plug 11B, for expressing liquid from the 
syringe by rotation of the cap 30B. . The driving rod 
24B for the plunger 13B is of circular cross-section 
and is formed with a longitudinal groove 65B (Figures 
12 and 13) in its external surface extending over 
substantially its whole length. The driving rod 
24B is a sliding fit in the bore of the plunger 13B, 
and relative rotation between the rod 24B and the 
plunger 13B is prevented by a single integral 
internal longitudinal spline 663 in the bore of the 
plunger 13B which, keys into a single longitudinal 
groove 65B of the ^^*g£E3^r* 

aid^e plunger i3Bf :< ^rdrivi^ rod I 24B carries a 
ratchet cylinder 26B farmed arccnd its circumference, 
with sixteen equally-spaced axially-extending ratchet 
teeth 34B. The cooperating pawl 32B forms part of 
a metal clip fitting 67B carried by the upper cap 
30B, as will be described. Thus rotation of the 
cap 30B on the barrel 10B, in the clockwise direction 
as seen in Figure 14, causes the pawl 32B to turn 
the ratchet cylinder 26B and the driving rod 24B, 
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which rotates the plunger 13B of the leadscrew 
mechanism so that the plunger 13B moves a corres- 
ponding axial distance downwardly in Figure 1QA. and 10B, 
depressing the plug 1 IB in an ampoule SOB inserted in 
the barrel 10B to express liquid from the syringe. A 
scale 39B of dose units is mariced around the outer c±rcumference of 
the barrel 10B adjacent to the rim of the cap 30B, 
and cooperates with an index mark 4 OB on the cap 
which constitutes the pointer. 

The cap 30B is formed in two parts, namely a 
lower open-ended tubular part 68B and an upper cup- 
shaped closure member 69B which is suitably bonded, 
as by adhesive, to the upper end of the part 68B. 
A recess 70B is formed at the upper end (as seen in 
Figure 10k) of the part 68B, in which recess the 
stalk 71B of the metal clip 60B is trapped by the 
closure member 69B. The stalk 7 IB is rigidly secured 
to a cylindrical metal sleeve 72B also forming part 
of the clip fitting 67B, the sleeve 72B being formed 
with two arcuate recesses 73B which define * between 
-them the pawl 32B, the latter being an integral part 
of the sleeve 72B and being bent inwardly within the * 
sleeve for cooperation with the ratchet teeth :34b* ^ ^ 
It will be seen that the axial length of the ratchet 
cylinder 26B is more than twice the width of the 
pawl 32B, to allow the cap 30B to be moved axially 
relative to the barrel 10B through a short distance 
without decoupling of the ratchet 34B and pawl 32B, 
as will be described. The upper end face of the 
ratchet cylinder 26B is formed with radial grooves 
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or serrations at 27B, for frictional engagement by 
cooperating formations 74B on the inner end face of 
the cup-shaped closure member 69B when the cap 30B is 
depressed downwardly along the barrel. 

As shown in Figure 10A, the upper part 17B of the 
barrel 10B is formed on its outer circumference with 
an external screwthread 76B onto which an internally- 
threaded retaining sleeve 77B is screwed, the sleeve 
having a radially-inwardly-directed flange 78B which 
overlies the head of the plunger 13B, a washer 79B 
being interposed between the flange 78B and the upper 
rim of the barrel portion 17B. A resilient 0-ring 80B 
surrounds the driving rod 24B, which extends through 
the sleeve 77B and washer 79B into engagement in the 
splined bore of the plunger 13B. The resilient 0-ring 
BOB, which is made for example of rubber, is interposed 
between the ratchet cylinder 26B and the flanged sleeve 
TIB. Ihe washer 79B is crinced to or otherwise secured against 
sliding on the driving rod 24B whilst allcsdng the driving rod 
to rotate, and by its engaganent under the flange 78B of the sleeve 
77B it serves to hold doMn the driving rod 24B and the ratchet 
cylinder 26B and to hold the 0-ring 80B in permanent 
axial compression between the ratchet cylinder ana 

the insert 77B. 

To limit the rotation of the cap 30B in the clock- 
wise direction as seen in Figure 14 (and the anticlock- 
wise direction as seen in Figures 12 and 13) the cap 
30 is formed with a radially-inwardly-directed 
internal lug 82B which is integral with the sleeve 
portion 68B of .the cap and which cooperates with a 
radially-outwardly-projecting external lug 83B 
formed as an integral part of the barrel portion 17B 
on its outer circumferential surface. With the cap 



0058536 



19. 



30B fully retracted on the barrel 10B, as shown in full 
lines in Figures 10A and 10B, the lug 82B on the cap 
engages the side of the lug 83B on the barrel, as 
shown in Figure 13, when the cap is rotated (clock- 
wise in Figure 14) to its limiting position in which 
the pointer 40B registers with the zero mark on the 
scale 39B. 

It will be appreciated however that in its 
retracted position on the barrel 10B the cap 30B 
cannot be rotated in the anticlockwise direction in 
Figure 14 through a full 360° because the lug 82B 
will come into engagement, with the other side of 
the lug 83B and prevent further anticlockwise 
rotation. For this reason provision is made for 
depressing the cap 30B along the barrel 10B into the 
position shown in broken lines in the right-hand 
side of Figures 10A and 10B, In which posi t io n the lug 82B 
will have passed into the annular space 85B below 
the lug 83B and between the barrel portion 17B and 
the wall of the cap 30B, and the cap can be rotated 
freely through as many complete t urn s as required " 
, because the lug 83B is clear of the path of the lug 
82B. .v In this lower position, moreover, the pawl 
32B will still be in engagement with the ratchet 
teeth 34B at the lower part of the ratchet cylinder **- 

26B. . 

To control the telescopic sliding movement of 
the cap 30B on the barrel 10B, a reset washer 9 OB is 
provided. This comprises a ring 91B which surrounds 
the lower end portion of the plunger 13B within the 
barrel 10B and which carries two diametrically- 
opposite axially-forwardly extending arms 92B, one 
on either side of the plunger 13B. Each arm 92B 
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has a radially-outwardly directed lug 93B which 
' projects freely through one of two axially-ext ending 
slots 94B formed in the wall of the barrel portion 
17B, respectively on opposite sides thereof, 
5. immediately below the thread 18B, as shown in Figure 
10B. Each lug 93B projects outside the barrel portion 
17B and underlies an annular step 95B formed in the 
interior of the cap 30B. The reset washer 90B can 
move axially in the barrel 10B through a distance 
limited by the travel of the lugs 93B in the slots 
94B, and when the barrel 10B does not contain an 
ampoule 5 OB the downward travel of the cap 30B is 
thus limited by the engagement of the lugs 93B with 
the lower ends of the slots 94B, in its lowered posi- 
15. tion of free rotation with the lug 82B clear of the 
lug 83B. However when an ampoule 5 OB is inserted 
into the lower portion of the barrel 10B through its 
lower end and the plug 56B 

replaced, the upper end of the ampoule will abut the 
lower face of the reset washer 90B r lifting the 
washer and the cap" 30B- and holding them in J their s 
'; ?m^ -'-ft ^ ? raised position, with the lug 83B limiting the rota- 

tion of the cap 30B by its engagement with the lug 
■ ^ 82B. Inward telescoping movement of the cap 30B on 

25. the barrel is limited by the abutment of the lug 
82B against the retaining sleeve 77B on the upper 
end of the barrel portion 17B. 

The method of operation of the syringe of 
Figures 9 to 14 will now be described. To load the 
30. syringe, the protective cap 59B and needle mounting 
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plug 56B are removed, and a fresh ampoule SOB con- 
taining a quantity of the fluid to be injected, 
sufficient for a sequence of doses , is inserted 
through the open end of the barrel 10B remote from 
the cap 30B. At this stage the plunger is assumed to 
be fully screwed into the barrel portion 17B, by the 
method to be described below. The inner end of the 
ampoule engages the reset washer 92B r and lifts it 
together with the cap 30B to the full-line retracted 
position of Figure 10B, allowing the plug 56B to be 
screwed into the end of the barrel causing the needle 
5BB to puncture the diaphragm 52B and penetrate into 
the interior of the ampoule. The cap 30B is now 
rotated, in the clockwise direction in Figure 14, 
to ensure that liquid is being expressed from the 
syringe and to bring the pointer 40B to the zero posi- 
tion on the scale 39B with the lug 82B engaged against 
the barrel stop 83B. The syringe is now ready for use. 

To set the size of a dose to be dispensed, the 
cap 30B is rotated anticlockwise in Figure 14, until < 
the "pointer 40B reaches the 1 index mark on the scale-" 
which corresponds to the volume of the required dose* 
To dispense or inject this preset dose the cap 30B 
is then rotated clockwise in Figure 14 bade to the 
zero position. This causes the ratchet cylinder 26B 
to be correspondingly rotated by the pawl 32B, 
turning the driving rod 24B and with it the plunger 
13B clockwise through the same preset angle. The 
interengagement of the leadscrew threads 16B and 18B 
drives the plunger 13B axially downwardly (in Figure 
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10A) through a corresponding distance and causes it 
to drive the ampoule plug 11B down through that 
distance expressing a dose of liquid through the 
needle 58B. The pitch of the leadscrew threads 16B 
5 and 18B and the internal diameter of the ampoule are 
so related to the scale 39B that the volume of the 
dose thus expressed through the needle equals the ^ 
scale figure to which the pointer 40B was preset 
prior to the expression of that particular dose. 
10 successive metered doses, each preset in the 

same manner, can be expressed from the syringe until 
the ampoule is almost empty. During each reverse 
rotation of the cap 30B to preset the succeeding dose, 
the pawl 32B rides over the tips of the ratchet teeth, 
15. the friction between the leadscrew threads 16B and 
18B, supplemented by that between the resilient 0- 
ring 80B, the ratchet head and the 
retaining sleeve 77B, being sufficient to hold the 
plunger 13B stationary. 
20. The length of the plunger 13B; and its distance 

^^ft;* l ^^v of axial travel ^are-chos^ so that the plug_ 11B " 
/ee,*^^^ -: = ••.•>••* approaches close to but dees not abut against the- '* 

irn^r end of the ampoule, and so that the as^i^ 
^ can be almost completely emptied but will not be 

broken by the action of the plunger 13B and plug 11B. 
The barrel 10B of the syringe may either be of 
transparent material or be formed with longitudinal 
slots, and the wall of the ampoule may be of trans- 
parent or translucent material, to enable the degree 
of emptying of the ampoule to be checked visually in 
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the syringe* A mark may be provided on the ampoule, 
or on the barrel wall, to indicate when the ampoule 
contains less liquid than can be expressed by one 
full turn of the cap 30B. 

After the required sequence of doses has been 
expressed, or when empty, the ampoule can be removed 
from the syringe. The used ampoule can be provided 
with a replacement nembrane and refilled and sealed 
for further use, or it can be thrown away and 
replaced by a fresh prefilled ampoule complete with 
sealing plug 11B. The needle assembly 56B, 58B can 
be replaced as necessary. 

Before a new or refilled ampoule 50B is recharged 
into the barrel 10B, the plunger 13B must be screwed 
fully back into the upper portion 17B of the barrel. 
This is done simply by depressing the cap 30B into 
its lower (broken-line) position on the empty barrel 
(as shown an the ri#rt-hand side of Figures 1QA and 10B) , 
or ensuring that it has fallen into that position, 
the reset washer descending to the lower ends of the 
slots 94B since there is no ampoule 5 OB in the barrel 
to hold the washer atr the up^ir ends of the slots." 
lathis depressed position of the cap 30B, its stop 
lug 82B will be below the barrel stop lug 83B and 
the cap can turn freely. The cap is now pressed 
down so that its inner formations 74B engage the 
grooves or serrations 73B on the ratchet cylinder 
26B, and is rotated in the anticlockwise direction 
of Figure 14 in successive turns so as to frictionally 
rotate the ratchet cy Under (resting on the resilient 
O-ring 80B) together with the driving rod 24B and 
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cause it to screw the plunger 13B fully back into the 
threaded portion 17B of the barrel. When this has been 
done, the insertion of a fresh ampoule into the barrel 
of the syringe will raise the reset washer 92.B together 
with the cap 30B to .its retracted position ready for 



use. 



Each of the two specific embodiments described and 
illustrated above has the advantage that during the pre- 
setting of the metering device by rotation of the cap 
30 or 30B, the number of "clicks" produced as the pawl 
tooth 32 or 32B. rides over successive ratchet teeth 34 
or 34B can be heard and counted, the count giving a 
numerical indication of the angle through which the 
cap is turned to preset the next dose. If the 
15 relationship of the ratchet tooth pitch to the 

corresponding displacement of liquid by the piston on 
the plug 11, HB is known, the count of "clicks" 
enables the user to determine aurally the volume of the 
next dose to which the device is being preset. This 
20 is beneficial for operation of the syringe by blind or 
•" poorly-sighted pers^ such as diabetic patients using' 
the syringe fox self-injection of insulin. 

Figures 15 to 19 show another embodiment of the 
invention, in which the construction of the left-hand 
25 end of the syringe, as shown in Figure 15, is the 

same as in that of Figures 9 to 14, a protective cap 
and needle-mounting screw plug similar to the items 
59B and 56B being removable from the open left-hand 
end of the cylinder barrel, not shown in Figure 15, 
to allow the insertion and removal of an ampoule 
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containing dose fluid. In the embodiment of Figures 15 
to 19 parts which correspond to parts of the embodiment 
of Figures 9 to 14 are given the saine reference numerals 
as in that embodiment but identified by the letter C. 

In .the embodiment of Figure 15 the syringe cylin- 
der barrel IOC carries a rot at able operating cap 30C 
normally retained against axial displacement by a 
spring catch 100C to be described. In addition to the 
spring catch 10 OC axial sliding movement of the cap 30C 
to the left in Figure 15 is prevented by an internal 
radial flange 10 1C formed integrally with the cap and 
arranged to abut the right-hand radial end face of the 
cylinder barrel IOC. The external screwthread 16C of 
the plunger 13C is threaded through a cooperating 
internal screwthread 18C in the central aperture of the 
end flange 102C of the barrel 10C, and the plunger 13C 
has an enlarged-diameter head 10 3C on its left-hand end 
as seen in Figure 15 , which approximately matches the 
diameter of the sliding rubber plug 11C within an 
ampoule 50C which it engages in use. The enlarged head 
103C also preve^s the pltmger fr o m beingT ccSpletely 
unscrewed from the barrel. At its other end the * 
plunger 13C carries a second enlarged head 10 4C on 
which a pawl 32C in the form of a spring steel strip is 
mounted. Although in Figure 15 the two heads cure shown 
as being integral with the plunger for convenience,, in 
practice one of the two heads 103C and 104C would be 
a separate member suitably secured to the shank of the 
plunger in assembly, after the threading of the plunger 
into the barrel screwthread 18C. 
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The pawl 32C cooperates with longituaiiial grooves (not shown) 
formed in the internal cylindrical surface of the cap 30C, 
between the flange 101C and the right-hand end of the cap 
as seen in Figure 15, to -form with the longitudinally 
5 grooved surface a unidirectional ratchet coupling. The 
cap 30C is made of a plastics material, for example 
acrylonitrile butadiene styrene, having a suitable hard- 
ness to provide appropriate resistance to wear and shaped 
so as to allow the tip of the pawl 32C to cooperate with 
10 its grooved cylindrical internal surface when the cap is 
rotated in the direction tending to screw the plunger 13C 
further into the barrel. This locking action transmits 
the rotational drive of the cap 30C to the plunger 13C so 
that the plunger is positively rotated by the cap. When 
15 the cap is turned in the opposite direction however, the. 
shape of the grooves is such as to permit the internal 
surface of the cap to slide over the tip of the pawl 
without driving the plunger. This arrangement also 
provides for an audible "click" mechanism as in the 
20 earlier embodiments enabling poorly sighted patients to 
count the size of the dose. The plunger 13C is also 
provided with an axial bore 106C extending from it* 
rlght^iand end in Figure 15 almost throughout Its entire 
leagtn, and. an elongate coaxial integral spigot 107C on 
25. the end wall 108C of the cap is a free sliding fit in 
tne bore 106C to provide support for the cap on the 
plunger. 

The catch 100C referred to not only holds the cap 
30C on the barrel 10C against axial sliding but also 

30 provides a removable stop which limits the rotation of 
the cap to just under 360°, the stop being held in Its 
operative position by the side of an ampoule 50C when 
inserted in the cylinder barrel IOC. Thus as shown in 
detail in Figures 16 to 19, the catch 100C comprises a 

35. resilient tongue 111C integral with the wall of the 
cylinder barrel IOC at one end 112C and defined by a 
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pair of parallel slots 113C, 114C in the barrel wall 
which are joined around the other, free end of the 
tongue 111C by a yoke slot 115C. The free end of the 
tongue 111C carries an integral upstanding head 116C. 
The tongue is resiliently biassed in manufacture so that 
it tends to spring radially inwardly of the barrel wall 
into the broken line position shown in Figure 18/ in 
which position its head 116C lies within the external 
circumferential surface of the barrel. However when an 
ampoule 50C is inserted into the barrel IOC its side 
wall bears against the tongue 111C to press it outward 
against its bias into the position shown in firm lines 
in Figures 16, 18 and 19 in which Its head protrudes 
outside the external surface of the barrel IOC and 
into engagement in a circumferential groove 118C formed 
in the internal surface of the cap 30C, so as to retain 
the cap axially on the barrel IOC whilst allowing 
rotation of the cap. The groove 118C is interrupted at 
one point in its circumference, by an integral lug 119C 
(Figure 19 > formed to the full wall thickness of the 
; ""capr and the lug^ 119C cooperates with the protruding ^ 
head 116C to form a stop means which limits the possible 
rotation of the cap an the barrel to a little less than 
360°. One limiting angular position of the cap is at 
the zero position of the angular scale (not shown) 
which is marked circumferentially on the exterior of 
the barrel in the region marked 39C in Figure 15 , for 
cooperation with a pointer marked on the cap. 

Thus with this embodiment r when an ampoule 50C is 
in position it holds the spring catch 100C in its 
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engaged position, with the tongue head 116C engaged in 
the groove 118C to prevent the cap sliding axially on 
the barrel. The cap 30C can be rotated on the barrel 
away from the zero position on the scale to preset a 
5. dose, the pawl 32C sliding around the interior of the 

cap, and when expression of the" preset metered dose is 
required the cap is simply rotated in the opposite 
direction towards the zero position, rotating the plunger 30C as 
the pawl 32C engages with a longitudinal groove In the internal 
10. surface of the cap, and so causing the plunger to be 

screwed forwards through the corresponding distance to 
express the preset dose. Rotation of the cap is stopped 
in the zero scale position by the engagement of the lug 
119C against the side of the tongue head 116C protru- 
15. ding into the groove 11 8C. 

When after successive expression of a series of 
doses the ampoule is empty and is removed from the 
cylinder barrel IOC, the tongue lll'C is free to spring 
inwardly to its broken-line position in Figure 18 so 
20. that the cap 30C is freed to slide axially along the- 
. •'. • hm9l " ioc.~' ''The' Wp'is now pulled' outwardly along the^:.; 
barrel until serrated formations or a friction surface ; 
120C on the side of its internal flange 101C engage 
with cooperating' formations or a cooperating friction 
25. surface 121C formed on the inner radial face of the 
plunger head 104C, this engagement enabling the 
plunger 13C to be screwed fully back to its starting 
position in the barrel simply by the rotation of the 
cap 30C. When this has been done the cap 30C is 
30. pushed back along the barrel until its flange 10 1C 
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engages the end of the barrel, riding over the catch 
10 OC. The insertion of a fresh ampoule into the 
cylinder barrel 10C will lift the tongue 115C so that 
its head 116C again protrudes into the groove 118C in 
the cap to retain the cap in its operating axial 
position. 

It will be appreciated that in each of the specific 
embodiments described and illustrated, the presetting of 
each dose is effected by the rotation of the operating 
member, i.e. the cap 30, through a selected angle 
measured on an angular scale, the corresponding axial 
displacement of the plunger in the next operating 
stroke, and hence the volume of fluid expressed, being 
controlled by the associated screw mechanism in 
accordance with the pitch angle of the interengaged 
screwth reads. Thus a very fine presetting adjustment 
with a high degree of definition in the angular scale 
is made available by virtue of this rotary screw 
presetting arrangement. 
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CLAIMS 



1. A dose metering device for a syringe, which 
comprises an axially movable plunger which in use 
drives the piston of the syringe to express a dose of 
fluid therefrom, the plunger being movable in 
successive axial steps of variable length by a rotary 
screw mechanism driven by successive respective 
operating strokes of corresponding length of a manual 
operating member whereby successive doses whose 
volumes correspond to the lengths of the respective 
operating strokes of the operating member will be 
expressed from the syringe, and the operating member 
acting through a unidirectional coupling which permits 
its retraction after each operating stroke to a 
starting point for the next stroke, and in which the 
length of each operating stroke of the operating 
member can be variably preset thereby presetting the 
volume of -the corresponding dose. 

2 A dose metering device as claimed in Claim 1 , 
^ whik tte opexattorm^r is rotatable 'aid effects 
"angular grating 'str9ces which are converted by the 
screw mechanism inter corresponding axial steps o£ 
theplanger, and to which ^ presetting of the lengths of ihe 
operating strokes of .the operating member is performed 
by selectively varying the angular position of the 
starting point of each operating stroke, the end of 
each stroke being determined by a fixed stop means. 
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3. A device as claimed in Claim 2, having an 
angular scale and a cooperating pointer by which the 
selected angular length of the operating stroke can be 
measured directly on the scale, from which measurement 
the volume of the corresponding dose to be expressed 
by the piston can be ascertained. 

4. A device as claimed in Claim 3 r in which the 
scale is calibrated in units of dose volume. 

5. A device as claimed in Claim 3 or Claim 4, in 
which the selection of the starting point of each 
operating stroke is performed by rotating the operating 
member in the direction of retraction to its selected 
starting point on the scale. 

6. A device as claimed in any one of Claims 1 to 
5, in which the screw mechanism comprises ah external 
helical screwthread formed coaxially on the plunger and 

a cooperating internal helical screwtfxread fcrmed" —^•••^ -" : 
^coaxially in the%^ 
use , is; fixed to the cylinder . ^ : ■ '^' v * ; ' e^^-^ 

7. A device as claimed in Claim 6, in which the 
operating member is coupled coaxially to the plunger 
through the unidirectional coupling. 

8. A device as claimed in Claim 6 , in which the 
operating member is coupled through the unidirectional 
coupling to a rotary driving member keyed to the 
threaded plunger for rotation therewith but axially 
slidable relatively thereto. 
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9. A device as claimed in Claim 8 r in which the 
threaded plunger is a tubular member in whose bore 
the driving meinber extends, the plunger being axially 
slidable along the driving member, which is elongate, 
but being keyed to the driving member for rotation 
therewith. 

10. A device as claimed in any one of the pre- 
ceding claims, in which the unidirectional coupling 
is a ratchet and pawl mechanism. 

11. A device as claimed in Claims 9 and 10, in 
which the ratchet mechansim comprises a ratchet-wheel 
secured coaxially to the elongate driving member at one 
end thereof and a cooperating pawl carried by the 
operating meinber. 

12. A device as claimed in Claim 2, or in any one 
of Claims 3 to 11 when dependent on Claim 2, in which 

means comprises a stop member carried by the 
cylinder of the syringe or by a part of the devxce 
which in use "is" attained W'^^iln^fW : a: r eo^-'- 
operating abutment on the' operating member^wl^cb^ is . 
adapted to engage the stop to terminate each operating 
stroke. 

13. A device as claimed in Claim 12, in which the 
stop is detachably mounted on the said part and is 
engaged by the pointer when in the zero scale position 
to prevent further rotation of the operating member in 
the liquid-expressing direction. 
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14. A device as claimed in Claim 6, or in any one 
of Claims 7 to 13 when dependent on Claim 6, in which 
the internal screwthread is formed in a tubular part 
which is detachably secured to the cylinder of the 
syringe. 

15. A device as claimed in Claims 11 f 12 and 14, 
which is detachably secured in use to the cylinder of 
a syringe, and in which the stop is carried by the 
cylinder of the syringe. 

16. A device as claimed in Claim 15, in which the 
stop forms part of a releasable connection between the 
said part and the cylinder. 

17. A syringe having a device as claimed in any 
one of Claims 1 to 16, the plunger of the device acting 
on the piston of the syringe. 

18* A syringe as claimed in Claim 17^ in wbibh ^Z 1 
--^ ^- ->-^-'^?tle-'-erIixiaer of the syringe is adapted to receive and - 
v ^ - directly contain a quantity of the dose liquid .sealed^ : 

in the cylinder by the piston which is a close sliding 
. : fit in the bore of the cylinder. 

19. A syringe as claimed in Claim 17, in which 
the cylinder of the syringe is adapted to receive and 
hold an ampoule prefilled with a quantity of the dose 
liquid, the liquid being expressed from the ampoule 
by the action of the piston when it is advanced along 
the cylinder by the plunger during an operating stroke 
of the operating member. 
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20 A syringe as claimed in Claim 19, in which 
the quantity of dose liquid is sealed in the ampoule 
by the piston which is a close sliding fit in the 
interior of the ampoule. 

21. A syringe as claimed in any one of Claims 17 
to 20 , including a tubular needle mounted in. .the 
syringe cylinder and arranged to pierce the wall of 
the ampoule to allow the liquid to be expressed there- 
from through the needle. 

22 A syringe as claimed in any one of Claims 19 
to 21, having a device as claimed in Claim 6, in which 
the internal screwthread is formed in an integral 
tubular extension of the cylinder of the syringe. 

23. A syringe as claimed in Claim 22 in which 
the operating member comprises a sleeve rotatably 
runted on the said tubular . extension and slidable rf _ 

: :Z : ■ and which includes a stop mounted on t*e said • . ± 

' ' ^bicb stop cooparates with an abutment cn the sleeve to limtt^ •; 

I rotation of the sleeve when the sleeve is in the first } . 

. axial position, sliding movement of the sleeve into [ 

the second axial position moving the abutment • 

clear of the stop so that the stop no longer hinders ,• 
rotation of the sleeve. 

24 A syringe as claimed in Claim 23 , in which 
the sleeve is arranged to be held in its first axial • 
position by an ampoule inserted into the cylinder of 
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the syringe, and to be free to move into its second 
axial position when the ampoule is removed from the 
cylinder. 

25. A syringe as claimed in Claim 22, in which 
the operating member comprises a sleeve slidably 
mounted on the cylinder of the syringe and rotatable 
thereon to drive the plunger , the sleeve being 

re leas ably retained against axial movement out of its 
operating position on the sleeve by a spring catch. 

26. A syringe as claimed in Claim 25, in which 
the spring catch is held in engagement by an ampoule 
when inserted into the cylinder, and is resiliently 
self-released when the ampoule is removed from the 
cylinder. 

27. A dose metering device for a syringe, 
substantially as specifically described herein with 

> n reference to Figures 1 to 8 of the accompanying — ^'^ 

28. A syringe having a dose metering device, 

^ ^ substantially as specifically described herein "with ' ' V' ; r 

reference to Figures 1 to 8, or to Figures 9 to 14, 
or to Figures 15 to 19 of the accompanying drawings. j 
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